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CONNECTION SYS'T MS FOR WO PUV.Ci 'ROS Hi K HJ \R VALA 
ASSEMBMBS 

\ U >-M Sri f\\j \ io\ 

\ S f 1 U ^ ! \ , ^ If mf , 

\! ti < ^< 1 ! ?Ui> p «. ! I t t U t . > )( 

hears valve* th a ma\ be ass • I o vd d - a >p & \ si u ) 

Prosthetic heart valves can. replace defective human valves in patients. For 
example, one piece vahos have been sa-a.e;Ued thai hsda-k sou inc. m s.v, or suture cuffs 
UaTai^avtavK'J roani e\ 1 o a i > < ^. r , t » s f ! 

! N 1 \ i! } \ v. * i s ^ if ^ t) 

th& is sepai e from i valve component fhe? s«wi g rings o o eo osthefe'e 
valve can h dious 1f c - secure -within, a f&rgei. s e„ i.e,, within aa 

j i - i ura; heart valve ha 

O estnp, ton <s >^ t m ^ u u a n M^liLti ("khhmIh 

m Ki/or t! emu >rosthetie va ; > U be ach netti or ou; ; I <<> d 
sutures into the aanulus Knots may then be tied with the sutures to secure the §e« lop ring 
v h> t ' 1 v i t i n H s uv>„ v n ran 

ill ) n si s I i 

x » r opportunity for mistakes and requires 

a ) i i to be on eaidiopulrcoaary bypass tor a lengthy period of time. 

Because the ammlus of the heart may not match the circular cross-section of the 
> o u.usKi. a. | m \ v. tK >< t > >< i f i I I i the 

a-uud s Vs a ro-uh n, m>! , Mood < »v ^ V n <.s c ojan 1 ^< md + V \.ti\v me, ho 

suit! m cloud possible emboli production. &nd eventual calei 
the valve stoeture. 

le 1 * O it ti , ; ! . . ^ftt' 

nmhipie component valves. The sewing rin;; cue. be ortolan tod v. Klun the .anmins, e.g., 
using the procedure descr ed abovs 3., parac k e'oo m arrangement of autures 
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5 Hi > t< r I > f u , 

tu^H ms > ■ j-ii su s s h\ >s I im liu in s . i \i > g' 

the sewing tin ! n.tf the unrounding tissue ev .< vs-> 

\\ K t t n ifto f J v a v 3 v ! v s i ii 

!o ! t ' e" i t i ! „ v.. „ „ i 1 t X. 

i i t > t i i i t a i - t t i 

if is i i <>u ' > * > v s i< v ^ > i v p e , -co oi di 

prosthetic valve. 

SIMM ? of in , \ nc>K 

'The preserst < > n directed to jheart valves ?hat may be implaoted within a 

f v 1 ! I i f > ' t l f v 

ii i f ' a i u f f ) "h > ,1 f t ^ them 

} i c v f < ( ^ < ! »- recei ving a 

prosthetic vaive io replace a i ai gi u >rpros& 1 srt valve within a 
biological a i nu o, prosthesis rosy if lu « t i J 

W I ) 1 Ht It i t k t' t t "1 if fi O > iUl 

Ixom the t Hi, i member and a plurality of guide h <ii iim a first end attached to in 

it f d i - xs a a i s i U < s l i as -v i! it i <> ^ > 

n > o tj e he ia v one -> f fit- m 

i«0 el t t f« ) ^ kftts ^ <. i 1 o > ^ n I < Si i i 

AX , 1 f ! ' 1 i f S Of! ! > ' vi V 

include weakened regions, e.g.. above the one er if cooneetmw > d-cidtate severing 

os lesis 

( * f v. , , fUH vk to 

l 3 -> V i f ) S I V I I ! ii 

■■ - fib gm e mcludes an. annular member sized for introduction into the 

ill t t ■* i 0 t * ( t _ n 1 Is ip o-j id a i k! d 

m * . •• t i v t N l . 1 1 if \ l M .1 u i 

s 1 k n t e i i cop b 

gu i I i <. it < t j <h . do ^ -he c L t \ > K h 

ro i iekets or adse.i eie ii<=* its io rs i 
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^tu ! u > od - iO!,r o h <. 1 av s. t m s h^ a 

iive relative to hi nnw u <^ si esis 

In accordance with still another embodiment, a heart valve a&sembly is provided 

i * 1 -s s -s ^ a ■> o i t ^ ^ 

in< hula as; anna ax memi 5 imp! mtabh v. thin a biological annuins, a scwiagcufi 

i t , on t „< ib d > » ) x » * *■ 

' adit u >i >! s ! .ail th ^ i i I j t > m > i J o t f «v i 

bast 0*0 > < h v ! ft < M< i ^ '! i ^ m ->V'^ v, h \ t, 5 !b t K 

(. pi t ^ , < * " • ( ' it! ! v ^ h t! fj s K f Uiv 

i lift ! J lot i st BOO 

iliJ J t.^ i s v- it ! OS i x I ! t I t s J > i -On 

in. accordance 

that includes a I r\ p» n , lv <. < an annular member n d 1 o within a 
i s ! mm * member; & 

>huatsiy of guide r;i xgi i pros one alee prosthesis 

including a > m v las frame, at least one valve element and receptacles foj me. <. ing 
nV , i ou pro it * It se H 

nv b the prosthesis; ami n mb c s id pro 

fast prosthesis. 

In accordance with still another embodiment, a heart valve assembly is provided 
hath t ) t in.eluding ao. annular met » ! t n a 

!>j o a S ts t > o \ \ a i t s d t t v s t t 

I It u v oB.txscto toad v ' ' > it t md a second vah 

on 1 s s- h t ! t. ;„ b \ o v ' t, m 'vs^ 

t v *f <. >< ( v 1 m> ii'Mii 

die first prosthesis, 

h^u' ' )o i i od - i < t nil t 

no\ i v '< i \ t ! t it | > t t s 

provided that includes rauust 1 tai era! of guide 5 extending from the 
Ecniitlar member. The annular prosthesis may be directed towards the biological annul ua 

< m t t i t n o t > reduced into the b do i ndy One or m 
connectors, eg,, sutures, clips, and the like, may be directed through a portion of the 
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HH til I > f S t ' f ft sj ll ( i v \ 4 K i 1H> «' 

i i > I it! ) t ! v ' S 

V i - , >f - . i v. n x ^ ^0 •> ^ t o>-u > n i 
i -- u,o<. nd u >'ti\\>\'L>\(j - - l t'v ; ,v ^ila n^nee is : ra>!o It vahf- 

H s f s <. "> 1 ^ ' 

i f t! { i v > <■ 5 ' ■> ! - * 

an d vt prosthesis I he guide t ! o h;d > it more onnec or? : i., bum ns, 

a, t s ^ ,i ' > ! ( \ N . - \ ' i ^ ^ 

< i to ts I <. n ! s ! Ml 

> Os ) S!v <> ! ! t t t tt i \ lis 1 < v. 

it t > i ! 5 < n l K s s 

< \\ , . b ob , t ttt! 

i'ti accordance with sail -moth vmboom eun a method s provided tor u - . s 
i h \\ t i in i i v-' ! it it lis U s t ! i 

prosthesis ! • < ' i 1 < si!! \ oi guid« 

tad*; extc id tn d .: t t ^ > t r p - c<-i- t<< uvj t t. v ^ - obn v i 

matt a- i i < > ii e>«i 

u t' M j s ,1 ] Ul it s v ! U V t f * £ 1 

>tx ( ^ ) Mfi t ua i » - . n- 1 t <- p alvH 

M-accorda^ t > > a t > » >> i^ £ i^'^t 1 ou i,h ,it\ <i 
ht-artvahe s ^ ^ . 1 - - < v 1 > s , o 

>. I U> ) it ! >ts ^ - ^' s i «. ]t 1 < O iO Ut tit , it 

t f s { t t i ) j t i. j , ( 

t t v it !> i f > i e\ d 

implanted prosthesis until ps ? of the second val ve prosthesis < captured by die 
connecters, 

Oi v. -e* n1 nu,ot i n viiu >> < > t > 

eoiusids^ i x > t , > <. 

drawings. 



6Rf n P DESCR j.PITQM.QF.TH I- D'R AW1NGS 
The drawings Ulostrate exemplary efl^odtmeafe of the mveation, in which : 
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FiG. IA is a perspective >f anexcrnp embodiment o > 
for a hvo piece hear; wive sisvvTrbiy haviag g\dde rails u.u ' ^ *k < 
Hu 1. 

wo d with the gasket membe? FIG. I 

I kf < ■> l' 1 i )!( £ 

n< * \ < > > s s t e! i s ( t ja lot 

!«0) ! » i 1 1 ! t t \. ^ v ( * 

IV h t * > > S n o a 'e p t < 

fpr trio valve av nb ria.FIG . '. 

\ hi \ !« a a > v t h* \ sh ! ;h i v. (.v k> i >tv^t 

v m va b\ a .eon <. m or a aarle a >u k a J a e k api 1 U i iu N V id N B. 

IKi aB -s c parspeetn a \ ieu o- ,tjpv far a vahc p o ^ aj ; ha - < ^ < 
m HGN ' S i tor of a i ecf h : aade rail o 

FIG. IB. 

I KiS n i s < * oi { s 

< <,<1 >et M <s< \ , > { H )S iH. 2B. and 3B to provide a as s . ^ s em 

i H .S 

fo<iluies<i K> 

( !{,<; 6 \ i Kl f - " S " < s >> < ' <>> * t S ^ *> t 

method for imphofoog the gasket member of FIG. 1 A and the valve member of FIG. 2A 
i ) o out 

\ ao * K v i o ) . j > » i m 

> n v O ' t ) t>il,; 

(bane. 

v ^ ' v O - i 1 5 S - 

i COS iO ', *>\ 

be , tuc v. o £ v ■> ) a u! 1 v 

rWS Ibm ! - > 5 ^ > i s << x I f , > 

1Gb i v -vi i >. > ' <>i } Kj a vi en > < o ,> oa 

jevvtm cuff cm t ! v ;d correspond g rc tacles i he valve fan 
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I ki i js a p fvu N <- m < 

< ►Si vO < ! >i llw 'S S il l ! <. ' • v ! S It 

1 b > * ft j \ j i ! 

OS. T >e i eon ' < •> 

X1G 1 s \ ss a > .o < > 

s 1 Of f O u , ,o H ii h ^ i > i \ <_ 

valve .member. 

J Hi I5B is < t s _ 

- s ceptae le fi «r en g a comber. 

FIGS. 16A-16C, are front, side, and perspective views, respectively, of the 
connector of PIG, ISA. 

I k>> < 
the connector of FIGS . 1 6A- 1 60 to the sewing cufTcOre. 

) ) A5 t M ) v 1 * > ' H* »»Hf Hi vFOTJiM! \ f> 

fir ing to the draw v > rto gasket 

ne a Vxdve nv;nK~t 4 -p^ \ \ , . |<),'\x«v,s eatt 

^ h, O^ 0 s i !>lv 

A^sh.Ovv*iH hi St 1 - e ! u ^; i u 3.3 ft i 

sc S3 O t n O , >t i { o i '1 > 3 i < Si 

<. t ! i> O O f 3 f O < f f ! < * I > ! > 

M > h v Km t x i h ! t 

(not shown), e.g., suiTou-ndiiig a. lower portion of the annular ring 18. A fabric covering 21 

> W i v v A 5 OO S3 v O J ^' > ><> 5 ! 5! > ^ »>C 

ann iarriot - 4 < >^ core of th s<. its cafi JO 

hi on., v. si ,v\r 4 iU >, 1 s r ^ s< e ' h< m \ 

ly pat tx < t < f < id iat ting shape re.l t 

i. ' I i s f 6 f s ! n v i i i ( i ! i 

10 t^He i w I > o ?si3:o f ^ ^vr > hi 

ads to ia -i v ' i.i i . < T „ t f lv s ) I > ■< i i uHe \. t i 

that the diameter (or other cross-ssetion if the ermukr rixig J 8 is noncircular) may be 
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<. «. o 'ih I of o > i . s t <> Hv v In 

OOOtTuK* lllit ' f t f Jfef lb ^! ^ t(>v\fliH ■> i.tO.Uh't 

! H t ) i - ) cornea tas alter diameter, e 

Oii I I if) ! i ! \ ! ^ 

f »v\ •!.! ; ! n ' > v\ > , ,\i hm 1 

annates. 

I r r V o s ^ <-0 v f ^ s 1 <■ 

\i ! ! i i i i > | ! > i \ 

V 1 e s ^ v 1 i ' ii - , * > . . ^ ) 

between about 0.1-0.5 miibnieters, tor v\< r 5 b^ei- cutting, * . i cutting, <» 

i H h ( i k ui i 

if > mJ k o Iv. s i < t t v v v-. > 

about ) .5-2,5 millimeters, and a length >r t) < to a desired eircuojference of the 

u e ' ! S l ! it ; 

onu u s H i ot >! i » >, ( . > ! - 

S ^ i to on l' i ) nib * to 

»ro imt ! ,. . t , >. i ^ s \ ( " fi r;-, U T f < , > es F 

b'Bdrica! sh tclud 1 aoiher, spaced apatf from one 

other to ]. <<! raofchei 

V ■< >, » ' Si t > v. f i s v > ! 

<> > o\ * a )i i t J - . , , ot ho <ntr> d a •> -> a 

^ l ^ < fx O 1 10 Of. s i ^ f v 

i v j i i ! - t j i i b . d s i!- % i i no ^ 

I v ' \ s ? v. ~ ' - i< i . t ) <\t 

io?do x v 1 t.t ^ 

I i. iK I iv s it t 0 s ! i ( 

i ?■? it hi t t i o f > 5 

formed, e.g., deflected, str-tt uk > >ed 1 o < Hubcieo 
\ ile < 1 opp such hi ! fF20 conforms sasO I/oj 

nlsraut' t i i v. t r is > ' o ot s ^\ ivi > ijmoniS 

v. vo«) ^ ei i i " 'icn the so*, hui, cuff ?v \ - ' k\ 1 oK-n o o 

within a tissue annxdus vdthia a padenhs heart, the core may conform to the summadbg 
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anatomy am 15 iefoo hint r<ih s > 1 sea m.< s embei 
<. to han< seal! 5> tw< athe^ v as? 14 d 4;.e gasket yen 1 > 
\ n % b r U ) ! > it > - cmv mav tu 

m ) u < - ! _ - » * _ ) sj > i \ot Oh 

t ll 'M vt ■ v> . I ! > d _U 

f Hi K , r ! > < p i oii"v il^id 

i t h , < > - U s > ) f > s ! 1 Hi it 

^ ; dill ' U , I t ) 1 1*4 ^v;\Mls ^ 

V\hC8 r ^ a . s < ■» > t >i * > COiCH)^ 

• n n of - s S n ! > f i f s < ^ <• v' i^u^ Mis 

U lu »< , t <) < „ > „ -• u < , 1-CKM. 

C ! i "I lib hbii >!v!0V<< 

i j u f f ri n he core me huh icons or olbo omeri materials, 
io m i H "i tit ! ' . 1 ^ t r !,,n mv \m i,<iomnv, m- 

l into the co . i < i c * 4 << i t k i 

f > Oh i lolulC i! f I ii t1 

annular shape. 

I t )tJ tj. t< i Hi ^ V \<. ilH! X-t ^ i i v t , S 1 i i )|H < 

body or frame 32, a plurality of receptacles 76 : , and one or more valve elements (not 
shown). Tlx 1 v •) nl ! -may inclaci is n similar to ! 

0 s f t o , a i emj v ! I 

V ) < ! - Suf l ^) v) 1 > !U o t ! I -si o , -. I I i \ 

1 nJ< , (. I N f | i> \ ' f > ! ' 

20, 2002, 10/765,725, filed January 26, 2004, 1 1/069,08!, Hied February 28, 2005, 
1 1/3,44,254, filed June 3, 2005, 1:1/279,246, filed April 10, 2006, and 60/746,038, filed 

* x 11 *o i I ' il ' s» > >» o o»,)pi i. 

' t ' > ! ' t i ist n\Jr 

o poode ; application Se< \ > 1 

Rent niug to FIG. i A, die u; sk i I eh) t rbmd >' t 
leadejs ox guide urns 50 extending fioxt) Uo- s v-uu -0. The guide rail? 50 tnav 'x 
fbrtried from elongate bands or other stmctores mcludmg a first end 5 1 a attached or 
otherwise r< o gaske; n nber 12 d ix sees dor f »em 531 < otsho see 
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e.g., Ik) 1C). The first ends 5] a of the crude rads 50 may include apertures 58 tot 

u < > t f 1 io ii\ ^ > it v. „ •, o s > o". i. i< , is 

* s * ^ > ^ uvMu^anJ she 

1 v n i \ \ <, | uw^ t v ' g > w S ^ 

through th*t <o vi to ]i. i - , ( rog he 

! f ■)! t ix 12. 

The gnide rails 30 may be formed b> molding, extruding, or otherwise forming 

<Jo ik is )M n U i x S I s> 1 U Mi U M>0 

d-ve e dvd bciov, . uury be formed mto the ^.n b ou - >. t - ' j ui 

<- i b) o » v IN f J i! M 1 t.rt t \h* ,! P k El v dvS a 

feature* on S u nthet xd* i .yj ectiot t guide rail 

50 may be formed frot $ e«t. eoh it the gib 

rails ans? subsiajitisbiy self-supporting, e.g., do not collapse under their own weight, yet are 
sufficiently flexible to be manipulated during use, e.g., to direct them out of the way when 
desired 

Turning to FIG. IB, hie guide rails 50 include one or .more connectors .54. 56. 57 
< 1 roembe 14 (sot shown) to the first snd 51a, s 1 thereby to the 

gasket member 12. As show-?, each guide rait 50 includes one or :eo:o primary locking 
tab d v. t ^> t ; tu f <> ,w s i ol the gunie 

rail 50. For example, the guide rail 50 includes a width and a depth <: d" thai may be 
v.ibk h m v vie f» < « o-Useei , (j I v\x\ ' -> I n 

v alh *o (H\ > m, I ! Is M t fo ' , n i ->{. vUU-cd <.t 

may he v n in - 5 , 

50) thai: are bonded, fused, or otherwise attached to the guide rails 50 at predetermined 
locations. 

U-nos i ,< U h v s » , n s 1 t t j 0 

It . . s i s n i t ? o ? => 1 lo er 1 3 > n . 57], {,* ,\ , 3 ^ o 0 

. »U ka-e^ . ulotnad, 4un Ik ds >iu >t^' I r i do s t s .Kc,nm,br\ 
bhml ioc.a- wgp 5 1 1 V << sec-cad . , a .sb .5-! h,<^cvei\ may have a reaped o. t .erred 
upper edge 54b, i.e., having a depth li d" that reduces or tapers towards the second end Sib 

« ' - ' i 0 Opt au 1 iiMtif- 1 o an, > p v % ion am a 
w; !a,„- opposite U first and second locking tabs 54. sn li'K'.h P she hard 
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U > 5C i « i Su > s , i- }< n u » , n ; - ,\;-> 

1 < 1 »> } * < t> iiC u } f J * | } Xitn X Ut i S ] ttiO <d In 

i ; ><,'; ir>! >\ ■> 

lit ' ' t f i O f I , * n n v v> t v u\,If]> - ^HW 

» » ^ it » ' 5 ^ 5 £ - t < J if s, <~ 1 st! \ wi ds \b 

which n v\ .t i , ■ - } ^ v \«ti a valve i, o «h*u\ - i s v > o * »Y 

below. 

< l ' ii lift , v ^ l 0 v 

facilitate sevenn the gu c rails SO, e.s hove the locking tabs 56, 57 For ( mp 
best seen « I K'i iB each gt tic rail 50 n< . int $uc t ho c or >d between 

the outer and inner surfaces above ibs &mt tab 57. Thus, with on\r d ol the t 3 
50 emi vt d th< sol nay provide a regis i ks rentmlly whs 

theg derail 50 is subjected to wedelcn i .5 eusilt force, a eel furtbe 

luanev y * ' . . J t iYv.!K\umr .\ ic< L t ^ppio\imawl> 

three pounds (3 lbs.) offeree to break away the lower portion of the guide rail 50 from the 
remaining excess portion.. 

Taming to FIG. 2 A, the valve member 14 may include a. plurality ofreceptaeS.es 76 
for receiving respective guide rails 50 (not shown, see, e.g., PIGS. 4 A and -IB), as 

i >rovided ai eaehoi the 
coinmiaMKOh oUhe fianx - Uin N.'y -K , , .a a? oilier 

Ot. ' s e , < < t s f i t , j , t , U i - 

provided on the gasket member 12 (not shown). Although tinse receptacles 76 are shown, 

5t 1 " <• 5 )tl U'Ot! O. 1 u' vL\'i \, ^ < vd u s VH ! i a 

Jpcen'vc a i ids 50 o c gaskets mix 

As shown st { » 3 A. and 3B, each receptacle 76 may be fcnsjed from front 
>d i irloekmc ol s 0 ^ s j i tl j > r n ; a i ^ oicn moi spat t* 

8 v 1 from one or both of t rot ire I 80,8 11 p (a) 8 h 

* passage 83 ? , ik ! guide ih i j s i 

between and/or through the plates SO, 82. The hont and rear plates 80, 82 may be attached 
to one another :■ g . using adhesive®, heat bonding, cooperating detents or other 
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: i '< j ! ) s > on e i N \{. - ! % ;i ^ 

!> <. t i h tnm< , <J d > idw 

I it> FIGS. 3A and 313, the front and rear piai > $ 

i B < < s s. OH 'h , ^ v! is UvS s <. - v < 

ihereihroxjgh, e.g fos too etiog the recej el o < k >er \ Forexamp 

Ot (x ) 1 i U t t« [ f ' i \ \ 

82 aodttno , <s ! v. : <<s tk'u\M\i L, M llscua-^ ''-.t,\ ( thvvux toou.-d 
and the excess sotom -material cat or otherwise severed, lis m alternative endaKliment* the 
receptacle? ?« layl choc ot! < he frame 32, c.j ?«cfe that receptacles 7i 
« ->i m s s m tt t 1 * i G \s i : ' t i K ( v, c 

tsed to i i ) u ) ce;j bst< a sx » e; bei 1 V g ( est s,det.emsof < Ik 
connectors on the frame 32, fabric, and/or receptacle 76, and the like {not shown). As 
shown in FF , [ I 1 s t e - 0 $ s ch 

> - u st to i ompmss on 
1 topoo >^ i.h-iHl Fmn md i ck ^ \0 s t in \u 

.from one asQihei to open th * > ; 8 1 , 3 » the from awireat plates 80. 82, Iherebj 
}>ohJ3f:i rvcti a grode real 50 mot sho^n} through the receptacle 76, 

One or both of the plates 80, 82 may include one or more apertures, windows, 
recesses, or other pockets 84, 88 therein. .As shown ixi FIGS. 3A, 4A, 4.8, aad 5A, the 
front piaie 80 le a fret ! e- si > the 

first or front locking tab 57 therein. Similarly, as shown m FIG. 58, the ma- plate 82 may 
includ trear v 8 sizci«Ki/ors pe fo eeervi ytbeil d or rear looking 

> J s 1 'iMi \* n ol K 1 'n , \ <lft t 

t a >>>><. c n \ ) > j ; , h } , v 

plate 80. U< this option, the Font tab 57 may include a dimple or groove SS, which may 
ud x v -s ith the < cm 5 . g to etuhaiK or gold tgo tht ron ib$7x rout i I c 
^ ^ a L - 1 e - , , f s <.•<; s \ 1 

1 js< t<> "hi <V f d'v -i- 1 j. la \ t^ 

interaction of a guide rail 50 and a receptacle 76. As shown, the first tab 57 is positioned 

front window 84. Wi tdd-diona 4 so FIGS \ ! B a 
the Foe end 51b of the guide rail 50 is directed through the receptacle 76, i.e., from the 
ovs i so eeptacie between the plates 80,82 and upu dl> Opdo tin 
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^ ett, arulor ottiu ■» i < ^ ■- 

,'.)!> { 1 1 *)i "> . 1 0 

1 FIG, 4 ecepiacte 76 q directs erig iht 

> > ! >vti i t>en\ o S s >> < v < j ' <. v " a> 

oes„\J\>t i >> ' <. - N v t v fee from 

t*hN Itio^oofv as o t * < " ssImIk Hvu^^r^ ^monitci.o.. f)b^ 
^ i i it. 5 ( f on 

84. liManu i i o> i K om'; m- , ^ o J ' 1 o 1 

plat ^0 no n s v v < i >U tes 80, 

88:: s ,o > a t ■. t *< - X M : 

Turning to FIG. 4B 5 once the first 1:sb 57 is fully aligned wish aad/or enters fee 
ftx>mwm>> i - 

Oius, the Muni b of fee fro t < it in dge 84b o 

Ik tnw xsmrfow J s D uh i^'iM] ■> FRSS r-d erul SR. the w p it \ w 
fee ides ri oav« 5° the ) cepta 6 i ected d di; over the 

guide so 50, the rear tab 56 may ak the ecoove 89, thereby thrther centering or 
ito' i p o iaupcu mm i ^5 11,* Jjr d< ^'b 

of the rear tab 56 m feci! t th reart 5 56 pas i d \t idi t 

receptacle 76 until the tear tab 56 enters the rear window 88. The blunt lower edge 56a of 
i t < 1 -u n > v . -> . ! t , >o sn, in i tut v tat 1 

m>, e t lH M'i i ho u Vi .ivi , t s n i , i N s h , t o 

further below. 

hi < v , s nethod is shown S > rt 

«4ve t^seaibb 1 o biologit > ,! u s. Gen dly, the. hearn ve tussemMj 10 
Mcliides a gasket i^eoib< > a it alve member 14 tcb h shown in FIGS S A and 
2A attd/os s described els i o.t lit as idem hied here, hercfe 

Thebiolo is >u - th Mte foil pi > st i si t I 

^ ^ s !i\dw.^,c'i^ vum t i < v •> •> t 5 < tibia 

p « ei a 1 e s (not show v 

Before imp! t ht « -w ? ! o ! S I A t 2A, the] n is 
> , ] c i f , K Wi«' !i hoi ',1 i i - - i 

placed on cajxifeptilssKHisiy byf sss (d?B), and the patient ! s heart may he exposed, e.g., by 
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^ (. >t - ( >> ' ! <i v ! v t - 

may ^ j ! < \ > s> jp t 

I iii > | < t t> O.CCv^! , Si - i i 1 "O s 

1 < of sex s h s i ' f K» i t m s . ro i 

H ! ! , r ti' n t( »s f ' x <S i X 

^.gasket member 12 at live me! ? e select i ion 

Of. K i O t 1 ! t! * t. s j u { ! to s n h V )i S 

am j " i h s > ) > s , > f k nt o 1 ) ' t <k 

o > <> i v s -xv „t > et \alvo 

ft >m t H ni\ 1 s^t < Its! j t s > i ii »i H For 

^>»r s i n j <> mioathaiis 

sphih in t i i t i <> lit H i)^ )• 

s [ < t I . i to * » o t t ' t } i ton o 
alternatively, the valve member 14 may 'have a diameter or other cross-section thai is 

sab taut a hm the \ t i i> s < * > >r itnra~s res 
impiamtatkm which may accommodate the larger size. 

W 4 Id i , t i < ? t i > s < to ft- 

patient tnmi the annular ring !& {not shown in FIG. 6 A.} is disposed within the biological 
amides hi u v.- oho ,t ;.<,<.)-> nu i n i<creo um>l ,) s-n.^ui 
s< x s - » t t s h < <t t o own) ami 

if kxi u»' Ho ; j <i i i ) m i- > mi I in. 

the b < o v « > " ' k > » , £ 1 >i t \mL 1 or «{ least 
"mult i \ > s >o j i< i»M . ! nifi \) 

ot othet vise direct tke varroo issue outwardly. Once si ; j < () 

msv he i ! t o t ! i o n < O i ml i to> tool 

(not shown) may be advance* t i < >e» r 12 and csoanded k iy t 

s ! ! i i f , t Ji if* t 0 H 

t t'v f'l< > ! s 0 < ( ! < St i s f , i 

t > s * c ; d i * he gasket niembi may be released o i 

toil's s posit ^ noloyj cal ammlm ! \ s LcmaerJf.t 1 

m s >! s s v. I I < so !o ! j< t ti >o 

Such livery tool may also cot) or .limit mo oeatofib le rails 50 trio 
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I h.\e„< tfl iS\ panYet me i >c o s<m^ he < 42 u - <> - e- ,mhai < cut o1 the 

field of view. 

' i t <. m til > „\1 ^ a a me 1 so ua^vii * o 

cuff 20 may o>5 t s • oun.dh p c £ biologk 

t is > i !! O Oi tt -• s s 

1 <> i > I < f it > r )i s- 1 s tl.Kj o 1 

mmnm } 0 •■ < i > { 1 .. , _ > ^ st t. t 

\ mim > . i >, f i v>^ m ;3e> ■'i'IVi.'jK:- 
2002, 10/646,639, filed 22 August 2003, ; 0/08.1 ,700, filed 8 Ocwbcr 2003, and 
] 3/004,445, filed December 3, 2004. 

if f t }> i h . ^ 1 < ( tn 

^.'1 Hii » s an J i! >i i ^ n - * I < i <. v i hi u 

jy 1 h h t ! i f > ! eaneed along th 

tid s s5 o t s! ■> ! i hevalvs trsembej 14, the 

! V £ i I > ( < j s < > 

the valve member 14. Thus, before advancing the valve member 14, the guide rails SO 
need to be released and removed completely from any dehvexy tool (not shown) If used to 
deliver me gasket member ' 

Wuh th - > . ( m x 

15 he valve member 14 ma bead meed distal!} h s de rails 50 wards tin 

f i 1 ( 3 i 3t i 

H!PV ! ! £ l £ 3ie , 1 !_ S! ! t j t 

s ^ 3 > i a o i t > ( !i i , h > 

received In respective windows 84, 88 in the receptacle 76. Consequently, as shown m 
I kf OH, ti e ! e t > e > > h 

to v 3 >s < ) ! r i i ;ri < o 5 h 

the gsisfoxt ms r 12 

fhe exce>: po . s c 3 i ! 5 pi s 76 mre then be 

3 O - 0| ! i iO ' Ol H II! IS 50 t I > ' ( 

3 v * u J k s 3 3 £ , 3 3 i, J hun.1 

i w s ! 33 - i s n 3 be cui or otherwise severed ah< i 3 
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Turning to FIGS. 7-1 2> aa alternative embodiment of a heart valve assembly 100 is 

i i \ S ! I v x ^ i t i ^ } S * 

I ! ! i ' " - i nr, .'in i 1 in I ■> i j v 1 1 i . ' \ > 

t I { it i- i t ! ! 

i it- hi . 1 ) u v >. o >») o N> j> b *j chauy). An. 

^ <! 1 t h it . O s Ds I t V O h i N \xMll.Ot( 

> - n s < u , ' t t O i 

m< f , i >t i i £ h >i 

( f f it a' siecnv. 

112 may 'be termed item silicone or other resilient, flexible material, as described 

l i V O IS v i Ut 11 t V » 

1 20 may include a phimihy of connector holes 1 60 therein for receiving respective 
awnectom u- ov»n >m « t <GS <j< i ( o j t< t U 

cote s > {M ti i t > t i> i sis im%s ' j , \ >k 

li > I to create the windows 162 inc. hit! ! t u 

t h I < t s i ) t sj \Kil-nt v e 

! ! v. t. ! l 1() , , ; t 

such that the tabs 164 extend away from the respective windows 162. Yet, when the tabs 

164 are direct i ows .162, there may be saffici < i 

ti * m i) t i i 1 J <. m ] j \n <. 

, o .'s^'t' vH'i n t . i - 1 - u - ! J v it* t h \ 1 e*. 

62 to provide open t r ether connectors < 

shown) through the windows 162. 

fan big to FIG'S, VIA tOI . > odhn oi o i ec > iowi 

5 it a' s t , t ■* 0 u t s 5 st j , > ) } y ; N> p 1 50 

' dci» rst « i j t o^a la j do c< <J 15 

\S S \ i Jo O f S t v. s s , s s -nx 51 i< it i! it 

„ 1 1 l i t <> s / t i < s <. ' - t it \ 

5 the pocket h in the cap 150m > pn t t < i tereb j 

Optionally, the shaft .156 may include one or more annular grooves 157 and/or ihe cap 150 
may mciude one or more annular ridges., tabs, or other detents (not shown) within the 
pocket 158. 
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I Ik-' io&i I unector to the flexible core 120 the 

shaft 156 of the base 155 s asenedt! ough e c t ecto holes J GO from the outside of 
the flexible core 120 until tlx { exposed w lit be tenor of the flexible core 

120. I'he < R) ma t reeled iut t t i < 

!« t\v! Jfaectr . 0>o . •- i v fw.t ix 

i S J < s >0 1 . i , l\ O t ! S idt OX OS 

fusmg, or other methods. 

tolKA S s ' < i pi a o e 

! C > < ) I s ! I t| . 

i ) ' ) ! m ns n s > t a Si i it 

extend downwardly from the fxxoe 132. Trie tabs 175 include holes or openings 176 
therethrough, e.g.. cut or other* ise created through the ? abs 1 75. The openings 1 76 may 

- nber 

further below. The locations of the tabs 175 arotmd the circumference of she (rams 132 

0 , < sp* x th lot a < < ! . nee ices 150 o xil ! L e.« at to 
commissures 

ion of heart dy 100 a » d as crib where 

5 s o >rexamr> s i m m t sho si le flexible coi 

litis) til "> Sis t t ! 1 s 1 So 

1 O t s» ! f O V i llM.OO 1^1 

through the windows 162 m the flexible core 120 and into sinrotuxdmg tissue, A valve 
} s s! t o t i i < i mm i ist 

jraskel mes s osed abo> ! < us < 

on) i\ 1 s ! ) i « brails 50 

I 3 it v d •> s n the 

s ^ n i ! 1 s v d s ! 

diiociod ;ox> use n ,s io 5 t. c.xl,e; o.:d:vv 

\$ tV sod i > xi s t i I uol in . s ! . v, 1 St 

1 i v. i<d dx t utvslo s C i t v s u ) 1 tc tlhe 
o v. Tti ! i - s i < -M* otttei tbc umdo^s h. 

+ s< OTS i s t sd tit* ii 1 i (5 

: twes: the corn - ad the tabs 175. The coaaectors 150 may before) I .from 
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resmemiy deflectable material, such as I ik The rounded end 153 otthe cap may 
i i i hi ! h u ) ! < I } n I v v \ 5 i 

exposed within the windows 1 76, 

t - t ) 1 I<! - 1 \ nl i s Mil ""iHi 

i t i f i h t K ? e v.! 1 _ ■> s m o\v m 

■ ><) t < do; cdmt;, .-nd valve n st li Si M v v . d ! i s t ii - >t , o < t » 

oni c n c v, .. s , d r m t -k^o- I . \> e the I t v. 2 ; i t lu ! s 

t it K i I J £ i i 1 - , i n s < O s ' 

i it » u I KiS ?~j ' Ur d 
•w! uik ? .t < - ofHTKf x is d) - ( m,> -m f! <;s U\d 4) 

which rns\ include ro nckd upper surfaces 250b n hoc! < kn rsus aces 250; i - a 
h >c < > < a i ' t in ) 6 m t ! 1^ ! N 

Turning to FIGS. 14A- 14D, the connector or stud 250 may include a hooked or 
s g]< sbeak shape eg c! ding i blunt uv « sua at 5 50a and'? cuned or rounded 
?p< s ri c >0b Vs shown t ; hre sc: at 2 ! eludes ook men* v 2 
extending therefrom. The connector 250 may be connected to a .flexible core or other 
pordon of * , . tmmlw ' n i o ^< e i >k v s > c hcci' 

The connector 250 may be termed from a demrmabie material, e.g., an elastomer or other 

> S » X S ' < i( ! t { ut! t », ) x ^ ! I 1 i I 

ri it outvmi i < 

Durint v within a hioio leal mm is 

and the valve member 214 may be directed towards the gasket member 212 until, the tabs 
? svi>\cn th tut t *-!s * o f, ( . i , >tn - I - ; \- tMi' ^n.\?50atkv\ 
N to 'fx din iedd< trd » e connectors >50 s until 

he connectors 250 are a h tl i > open the con (3 

• ;i ni < * * athu iMout'U dun! ! n u iw\^ ~f \K 

curdaove - it s ~-*o t . of. \ o< s h -e flv wtu.luv.07o pteveMm-g 
-Is uem.remo to! b eeruK tors 250 Pfae hooked ciet 52 may e ranes 
« > > venting e omieoto 2 0 o n o € fro itl < t 

" e i v > v. ^ 2 - ->c s , s.ui 1 i . uo^]i-)i\ 

i f t t t vai .d, a p, eins »at i -frm t ket m« r 
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I) > g i ki h> ; >n n ) atioi i iiv > 

O* - IC £ I i ) ! !\ si \ t i 

1 b.egsske met m 

J 12 may «m o 521, aad 

< < ! I f 1 . < . > > v 

valve elements { tuv shown). The valve member 314 may also include one or more 

et t-is-v > <-> S ! t » f • , ' mi t! - , 

previous embodiments. FIG. 15B !o ^ doud oi tli; vaUo u\i > H m <. * i ta 
covering over She frame 332, but with she tab 3' ? 5 and 'window 376 exposed. 

>>,' u U<! i . h n i i ■< , i 1 . P n x 

> ! « >cl , alive tab - S and window 17 u s cu di 

valve member 314 reladve to the gasket member 3 12. Turning to FIGS. I6A-16C, lbs 
" f - { t Khi 1 J II vn , rH n ut I <. I II t MH J 

planar portion 351 . Optionally, the buckle 350 may include other features, such as one or 
more grooves 35? and/or apertures 358, e.g., for receiving sutures (not shown). As shown, 
the tab 354 includes a substantially blunt lower surface 354a and a ramped or tapered 
upper surface 354b. 

As shown in BGSJ 7A-17C, the tackle 350 may be attached to the gasket member 
312, e,g., to a core 320 of the sewing cuff, e.g., using sutures 396. As shown, the buckle 
ru v i v >< >vu v em an ulterior surface of the gasket member 3 12 with the tab 
354 oriented outwardly, e g , as show in I U5 \5A Sutures 396 may be directed tbrm gb 
the apertures 357, 358 and through the sewing cuff 320 and/or fabric covering 321 of the 
•A t P h v , i \ 0 j J5 { n 

caff 320. 

■> ^ ) 1 > u v i hi i > t ! i 

MUnt t< >-v ^ t ^ r » -no > t „ Hn\ v uh- 1 ^ rat « >7*> <u d\ 
fraxaft 332 co « i eapectn > 54 < the heckle 350, t.ht r&mpes « >per$m sees 
354b of the tabs 35 n d eciordefi c the bud es 350 1 v dis 'lowing he iafos 3 5 
to pass between the buckle 330 and the sewing cuff 320. Once the tabs 375 pass below the 
s N > tbs 354 may j b jecti ve windows < nd the buckle 350 ma S 
utwardiy, tbei a I bs 3 xu i 1 fi 

sewing enfi 320. bhe ahinifcwei edges 354 of the tabs 354 na } prevent the tabs 3 5 
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io^iio^nj 'i^.n'' } ? \ u t f • < ^ ^ 

t 1 1 h i d t i > > t ^ ! o i > ^ o < ! ( ^ 

f t ! ' i 1 U fi d I V 

! I ) | t ( } s t I Si 

ft J t N> S ! !><->! 

u til v«f i n o H n iwt^ i i o < „ s! k i , ; ^ 

> < i < > { 1 ! i <N t i . t , u 

it) i < ( e t u v i u <.-> and s > i are provided on the valve )t u 

is t 1 i is t SO i i u 

J v t S ^ UK ! ( si (. S J lj J > 

seeuteTnem. 

While the mvenlioa is susceptible to vanous snodifk-anons. asd alternative ibmis, 

- . ! \'u - f * f v b v sVv.cn , -AO! )o it, k Jose iK\l iu 

M i f < < ) . < i, hoi ( f 1 ) i << > o ih 

t\soV < S do i > ^ < i t >s i * i > f 

modification^ , o\ < , en- \i akerxuethses failing within the scope of the appended 
claims. 
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We claim: 

I.. s On i \ io < > i < fO i v <^ k i 1 

or prosthetic heart vaive wbhia a I <o o„ t< %l r>u ^ comprising: 

\ » > , ■< •> n i ! n 

a. sewing cuff extending out ward! y from, the annular aoaaxijar; 
>ph»ai. 

r civ" nnl ii - h > >n )s \t - ov«-w^ s ^ \i ton. off! - 

v ^ U -h t nher; and 

moo t i <> ' is j vik j > t ! s > s , ) pso^bci e 

% Oy< U 5 V n 1 M ^1 st 

2- i v o 'nv irs; ar>d 

3, ! > > s < I <> i i s i ( ,>,; S 0S . 

thrdtah sp n * > v ! est L«b 

4, The prosthesis of claim 3, wherein {he first rah comprises substantialiy 

b U * upp <! tl -...,i< Cx o . , li in ; - x . v > j , < i 

la ve; n £ lace < taper* I uppei surface 

5, f fee pros} esisofeiaimi vhm n cb ihc guide mi Is m< ados ; 

\ ihllvHiv u t^t tj it! !! it! > j (! fh* Utro 

gu de ! ti fro o t ow - pos » 

*■> IlvP'^ 1 '^.tii w be torn th,. fh\i; cuds off 2 cAudc n Is are 
attached to the sewing caff and &re spaced apart from one anotb.es about i periphery oi the 
sewing cuff 

7. Hie prosthesis of clai i , wht uuiu o < ra; s n sufficient!) rigid to he 
self- supporting. 
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!» "M -t' i s v- t n s < t v \ i l v v 

be Hj i pu a ed i\ j se t< I < >nc t is o? t ! k> oi s fro» 
one another, 

9. 1 K * 0 < S! 1 v. . h_ H ,t , v t. 

section.. 

! h 1 ' ' t. s o t t g 1 

define s width that extends along a periphery of the sewing cuff and a depth thai cxtatds 

hannv< v n rel 1:1^ oi.be pc ph he dept. hei gsi 4 er-lfca? tie width. 

A heart valve ass 

eompnsrng: 

<i fstst pfos bos s t ojsipr ■> m > * mm o f , , 

amivdus, a sewing caff extending outwardly from the annular member, and a plurality of 
guide rails attached to one of the annular member or sewing caff; 

; second s s v > s e elemeru 

k ices dtsiu i t i'Uvjvukm < r Km t v ( v , j { f0s ,| s N K \ 
d recti d siong 1 a. git d< t - i.s inwards the firsi pro.sihes * a id 

' v n 1 x ^ N O b , Oi >'(„!<•! i ^W5\aOvSs )0 1 >C]"ov'-^ 

i«r -securing die second prostb.es;. s relative to the first prosthesis. 

;feti«>d feAOf Ok s U <ng j mpp Mu^ksgt t ) ,v 

s h v >ei ' x t ; j 

i - - O <. \ , K - <Oi\i OU! i ! I i 

therein. 

I • Uu K . f.\ i - > < Ik <. s , o ipi 

t iut K ^ea '\ 1 i t f ^ t u a ; ; j s t s 

comprising the first aud second pdckct% respectively, therein. 
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15. lots , i s o i 12. turns csr > ! i ? s i - 

om bird t;i j f j sua 

6. The heaj i s 

S ! f 1 I ) £ ( i It! "> < ^ 

m - 1 ii 1 v wi i >per surface. 

1 h b > ' t < ■■ ,< i v , v 

pork it.! t t , - 

! i ! >j\1 i ! t < s 1 (J 

I i v. se - og n md c spacet J i rom < 
gv -t 5 

19. T > t . \ s sM old - 1 t . 3 , <oe 
suffsck-oifh rigid k) be sdfooc-giortogg 

20. The he ui % s \ o assembly of claim. 19, wherein the guide rails 
vnU.ul ' M (.s ip 5 1 mo <> oi>, t o the »de 
rails toward or away from oris another. 

21 . He $ e d$ valve- assenvbly of claim ; I , wherein, t guide - have a 
rectangular cross-see&e>»* 

! . ! - Mi £ ci do co tpmj* 

means for. extgagiug with locking 'tabs. 

»■ i th A 1 - t < t '..O!.' Ct'i ."l 

comprising: 
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> I > ! m , % i ts f m i ) o v < ^ m n > S 

llus - !C , f <! \ (> JW > ) 'nda* 00 II 

n iliwil t ! <. tit I , It 1 -' - o-a l ]>• 

a second c; _ n < - i ■> f ) > , - t i s, % 1 - - v , c t 

,e!LC i\.vcjpk M iu u s * ) t 1 Vv -. ^ ^ , s j \ K 

dnveted ak;ne sb 1 i r.va; ds 1 s 

s k>C ><. it )S ) ^ o - sis k v i 

second prosthesis is directed along the guide rails towards the first prosthesis. 

"I \ h u v nl ! rp ant r^udiiril o 

comprising; 

a first arumiar prosthesis comprising an annular member implantable within, a 

^S> 1 , , Ml <. ift St >h O t U i l\i t i 

du dyoi > actors e ending inwardly from the s vh t 

a second valve prosthesis comprising; an aaaalar frame, the frame comprising a 
' < s for receiving respective eo > S 

prosthesis i iative to tl - > >rosiiiesi$, 

25. The heart valve assembly of chum 24, wherein the connectors comprise 
* ' - o > ' k ^ - t f It i < h f , Videos 

vixen * >e o d < 1 prosthesis is d ed to t hi s mst r prosthesis 

^ flu v i s- ut ekh n M h \,, - imrvaoouo's^om? us^ 
- s s o 4 t s <. to , t sp-ctise port ons j kj tu ij 

the respective windows beneat h the connectors. 

- !-!;<• c'h j worn 2- 3 t v >s< i ox s 

hooleak>v,ar ->ot ot , s s o > o < 1 » 

v e.w • : it the eooocetets. 

2B. The heart valve assembly of claim 24, wherein the connectors comprise 
buckles, each, buckle comprising a planar portion spaced apart: from the sewing cuff, a tab 
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i b iron;. the planar portion towards the sewing curb the tab comprising a ramped or 

, ( > £f ) t s i. t! 1 i > s v £ s vMiS.il 

prosthesis, 

\ 0 £ M ? if ' i£t x i ? t If} m 

method comprising: 

s psosthe ii 

^ > > - » i < eretVoru; 

- U in ! < ! \ O » . I < 1 i> ! I I III 

U "recti * k i,<\ ^ i > -> w io ,t m\ <>r 

valve prosthesis; 

kdvsa t | sis along the guid >wai s pros si 

30 ) ) S " > £!££ I O' Ol M ^ Vtlltl 5 Mix 

ftrsti i . s j le rails with the 

receptacles 

31. } v,i Ct .do U f) Hi '5 b ^ Of 3 1 -Is XOf i ftf 
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